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(71) We, Lindemann Maschinen- 
fabriic G.M.B.H. a German Company of 
Erkrather Strasse 401, Dusseldorf, Germany, 
do hereby declare the invention, for which 
5 we pray that a patent may be granted to us, 
and the method by which it is to be . per- 
formed, to be particularly described in and 
by the following statement:— 

In the baling and packaging under com- 
10 pression of materials which expand when the 



consuming manual operation by an automatic 
process. In this respect it is known to re- 
place the flexible foil, usually a weldable 
plastics material, by cardboard, particularly 
corrugated cardboard, and the procedure for 50 
packing a compressed bale of fibrous mater- 
ial using corrugated cardboard is as follows. 
Two open mouthed cardboard boxes are 
used for packing each bale, each open 
mouthed cardboard box consisting of a bot- 55 
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ous materials, it is desirable to save labour 
and save time by making as many as pos- 
sible of the individual operations -involved 
15 automatic. Many of these individual opera- 
dons, mainly concerned with the baling, have 
already been automated without this involv- 
ing any special difficulties, There remains 
however, the wrapping or packaging stage, 
20 which is comparatively difficult to make auto- 
matic. . . 
The "usual method for wrapping or pack 



in the press box of the baling press with 
its bottom supported on one of the two 
relatively movable end walls of the press 
box, so that the open mouths of die two 60 
boxes face each other. Each end wall of 
the press box usually consists of a tying 
plate, and therefore the two open 
mouthed cardboard boxes are mounted, 
facing each other, with their bottoms 65 
resting against the two tying plates. 
After filling the press box with the fibrous 



aging a oaie is » _ mrt „„u ; n mwards each other so that the material is 



baling press two.tying.plates, are mounted, in 
25 the press box, the tying plates usually form- 
ing the end walls of the box. Before filling 
the press box with the fibrous material to 
be packed, a sheet of flexible foil is placed 
in position by hand over each of the two 
30 tying plates, each sheet being wrapped back 
over the sidewafls of the lying plate with 
the ends of the sheet usually 'being folded 



towards each other so that the material is 
compressed and one opMi mouthed^ 'box is 70 
pushed partly inside the other to form a 
closed cardboard casing around the com- 
pressed fibrous material. The whole is then 
tied, using wire or ribbon. This method can 
be made largely automatic but has certain 75 
disadvantages. In the first place the open 
mouthed cardboard boxes cannot be stored 
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35 wrapped. After the fibrous material has been 
positioned in the press box, and then com- 
pressed between the tying plates or end 
walls, the doors of the press box are opened 
and the sheets of foil are unfolded and the 
40 ends wrapped by hand over and around the 
sides of the compressed bale, forming a 
double layered wrapping. The two layers of 
wrapping are then welded together "by hand, 
using a hot iron. 



to be r stored folded flat/ in the manner 80 
customary for containers of this kind, and 
this involves preparing the containers, Le. 
squaring them up, by hand before forming 
each bale. This is a time consuming opera- 
tion and requires manual labour. 85 

A further disadvantage of using cardboard 
containers for packaging baled materials is 
that cardboard is not a yielding material; as 
is a plastic foil. The completed bale applies 
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KSy^irable to replace this time a considerable expansive pressure to the wafls 90 
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of the container and to withstand this burst- 

takers have to be stored and transporter 

U AcooS to the present invention there- 
A , nr^ess for baling and packaging 
15 fore, a process iot "f^s press 

20 end wall ol «» <*J£ forms 

associated end waii auu ai . , ^ 

turns of the nrst sne Cl £ r „ material 
35 and subsequently to compress we 

40 side portions to each other, ana r ^ 
of the periphery of .toe ba gPg 10 ^ this 

. nay be more ^J^"'.^. material, 
corrugated caribMid w^pro K 

However, tie mtramon °"f°^ c5 Us 
65 disadvantages mentioned earner 



k.w nackaied in cardboard. He ptodje 

^ aU ,ffi to rain « moisture and the. 70 
15 . una ^l IffiLntlv to absorb the expan- 

Ssilv openS out before use and the problem 
easily °P C " CU . wa n s 0 f the second bag 
° f fS^oSedtoto the first bag part 80 

tht wdde'd together and on release .of 85 
£t rW^de^utnrassuin! 

nress box door has to be opened for. the 
?™ ho* oarts of the container to be joined 
loaethS by hand, whereas in the present 
SEStS two.bag parts may be jomed 
together automatically, for example by weia 
or stapling, before the press box door is 

fibrous material has beenformed and pushed 

completely into the first bag-part- . 
tKT mckaeed bale may be tied loosely 

creases and pulls the tying cord or nbbon 
32 However, the packaged bale . need not ^ 

SoS bag is much shallower than the first 

S away from each other and which are ■ 
arranged so that , one can support a first 125 
£75 flexible wrapping material with a 
base portion of the sheet lying on t and a 
list two opposed side portionsof the sheet 
dTrec ed towards the other end wall and 
? ne other can support a second sheet of .flex- 130 
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ible wrapping material with a base portion 
of the sheet lying on it and at least two 
opposed side portions of the sheet aligned 
with the side portions of the first sheet but 
5 directed away from the first end wall, means 
for positioning material to be packed be- 
tween the two end walls, and means 
mounted in the side walls of the press, box 
for heat welding the side portions of the 
10 two sheets together when they become over- 
• lapped. ' 

Preferably the walls of the press box are 
equipped with suction devices for holding 
the first sheet in position. Each end wall of 
15 the press box may have associated with it 
a feeding device for feeding the relevant bag 
part into position on the end wall, either 
the feeding device being arranged to travel 
towards the end wall, or the end waH being 
20 arranged to travel towards the feeding de- 
vice. In this respect at least one of the feed- 
ing devices may take the form of a suspen- 
sion conveyor which travels transversely 
through the press box. An example of a 
25 baling and packaging prooess in accordance 
with the invention, and a bailing press for 
use in the process wMl now be described 
with reference to the accompanying drawings, 
in which:— . 
30 Figure 1 is a front elevation of the baling 

press; . „ 

Figure 2 shows diagrammatically a storage 
arrangement for the two parts of a bag for 
packaging a bale and a feeding system for 
35 feeding the two bag parts into, the bale- 
forming press; . 

Figure 3 is a longitudinal section througn 
part°of the bale-forming press of Figure 1 
showing in particular the press box; 

Figure 4 corresponds to figure 3,-but shows 
the door of the press box open and a packed 
bale being pushed out; 

Figure 5 is a transverse section taken 
along the line V-V in figure 4; 

Figure 6 corresponds to figure 5, but shows 
the door.of the press box in the closed posi- 

ti °Figure 7 is drawn to a much larger scale 
and Illustrates a mechanism incorporating 
50 spreader fingers for spreading open the 
mouth of the upper part of a bag ready to 
receive a pressed Me; and, 

Figures' 8 to 11 represent _ w 
four stages of the packaging of a bale. 

Figure 1 shows a vertical double-box 
baling press consisting of a preliminary 
press 1, whose plunger acts downwards, and 
a final press, or bale-forming press 2, whose 
plunger, acts upwards, 
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60 Serving the two -presses there is a double 
press box 3. which is rotatably mounted 
about a vertical axis so that two individual 
press boxes 3a and 3b can be brought alter- 
nately into cooperation with each of the two 
■65 press plungers. The hale-forming press 2 has 



a stationary press box 4, for the final bale- 
forming operation and for the bale lying 
or packaging process. The preliminary press 
1 has a charging funnel which is not shown 
in the drawing, through which the fibrous 70 
material to be packed is fed to the press. All 
three press boxes i.e. the two interchangable 
press boxes 3a and 3fi and the stationary press 
box 4, are of rectangular cross section. A part 
of the stationary press 'box 4 has a slightly 75 
larger cross section, compared with the in- 
dividual press boxes 3a and 36. 

Figure 2 shows an arrangement for feeding 
bags for packaging the bales to the bale- 
forming press 2. Each hag consists of two 80 
parts, a bag-base part which is comparatively 
deep, and a bag-cap part which is compara- 
tively shallow. Both bag parts are stored 
and conveyed to the press upside down, i.e. 
with the mouth of each bag part facing 85 
downwards. Figure 2 shows a storage device 
5 for the bag-caps 6, and an overhead con- 
veyor 7 for the bag-bases '8. The storage 
device 5 and the conveyor 7 may be devices 
of a known kind. In the present example 90 
the bag-caps € are lifted from the storage 
stack 5 by means of a suction plate 9, which 
lifts the bag-cap 6, swings it about a pivot 
column, and then lowers it mouth downwards 
over a tying plate 10 so that the hag-cap 6 95 
covers the tying plate 10 with the side walls 
of the bag-cap 6 overlapping the sides of 
the plate 10. The tying plate 10 has pre- 
viously been driven out to one side of the 
bale-forming. press 2 and receives the cap 6 100 
in this outward position (Figure 2). The bag- 
bases 8 are conveyed to the bale-forming 
press 2 upside down as fallows. The con- 
veyor 7 has L-shaped hooks 12 which en- 
siage-loops on each bag-base 8.-The.conveyoi 105 
7 can, if desired, pick up and convey a 
number of bag-bases 8 in succession, depend- 
ing on its length, and in this example con- 
sists of two parallel conveyer chains 7a, 
positioned on opposite sides of an upper 110 
tying plate 13 of the stationary press box 4. 

The bag-bases 8 and bag-caps 6 have rect- 
angular cross sections to correspond with 
that of the stationary press box 4. Each bag- 
base 8 and bag-cap 6 has a bottom/four side 
walls and an open mouth, and is made of 
a flexible, weldable synthetic plastics mater- 
ial. As explained earlier, the bag-caps 6 are 
shallow in comparison with the bag-bases 8 
which are deep. 

The final press, or bale-forming press 2 
is . shown more clearly in Figure 3, and com- 
prises an upwardly, acting plunger shown at 
14, the press box 3a which is interchangable 
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with the other, box 36 of the rotary double 125 
press box 3, and the stationary press box 4. 
The stationary press box 4 has at least one 
door 15, the lower tying plate 10 and the 
upper tying plate 13. Each, of the inter- 
changeable press boxes 3a and 3i has pivoted 130 



retainer lingers 16, <* 
wards to retain a compressed plug of JMJJJ 
material within the box a nd prevent t iron 
amandin" upwards until it is so desired, at 
5 S Sne'the fingers 16 -e swung out 
wards Oppos te the door 15 of the stauon 
2? Press box 4, the side wall 17 is provided 
ffifftoiS end with a hydraulica ly driven 
pusher 13. which has a nose plate 19. . WhiJi 
10 the "sher IS is in the fu%- retracted Po- 
tion shown in Figure 3 the nose gjjj 
resK in a recess in the wall 17 so that tue 
See of the nose-plate 19 is flush with the 
inner surface of the wall 17. The pusher 18 
15 "Tor driving the lower tying plate 1 out of 
tne press box 4 to remove a packed bale 
SL? a Dressing and baling and packaging 
S is SSSk Subsequently the pusher 
%% retracted to return the I^«> 
10 haq been fitted with a new bag-cap part 
Sto tS press box 4. Above the level o 
The nlate 10 the internal cross-section of 
Z. box 4 is slightly larger than that below 
to aSmodate the thickness of 
<« S* baSbase wall when this is fitted m the 

ial is pushed upwards into the bag-base n 
Se not strike Ste rim of the Jthf th 
bag-base, causing the wail of the bag-base 

30 t0 A?Sn in figure 7 the sidewaHs of the 
stationary press box 4 have openings 20 

SHTAa the L%S- 
position, just below the ^ou* of the tag- 
•w hare part Four spreader fingers 21, , see 
' 35 figure/5 io 7, one P for each comer of Ae 
hta-base mouth, are arranged so that 
Sfh L be driven inwards through 

. £ Ch « opening 20 and then up- 

in wards and outwards so that together 
Svspread the mouth of the bag-base open. 
Each fingS 21 is pivoted at its outer end on 
a crank pin or eccentric on a crank disc 22 
?he finge? also being pivoted near its mddk 
ax on a pivot pin 25 at the end of a rocking 
. 45 ° aan 24 which rocks about a station^ pm* 
nuT 23 The effect produced is that when 
Ke Snk disc 22 is rotated anU-clockwise 
each Sr 21 travels through the paths 1. 
50 H IV HI, indicated by the arrows in Fig- 
ure 7 the fingers 21 entering the mouth of 
he bag5baS part 8, spreading drouth 
■ open and finally clamping down th nmtenal 
nf the bae-base part against the inner surface 
• 55 o ?he sfdewall 17. at least at the corners 
of the bag-base mouth. The fingers 21 may 
he driven by a different mechamsm if de- 
rfred The Jdewall of the stationary press 
' box 4 also contains blower nozzles 26 s,w- 
£0 ated below the level of the mouth of to 
bag-base part 8, for blowing the bagjase 

*5 to 4 by the conveyor 7. the bag-base has 



not vet assumed its fully expanded bhape. 
Sit is to say it is still to some extent folded, 
ronsequentlv. precautions have to be taken 
w ensure that the material of the bag-base 
doTnol act pinched by the closing door * 70 
For tS purpose the edges of the door 15, 
2d e cclges of the door frame, have pro- 
toTinftoneues 27. 28. 29. 30, as shown in 
Kres 5 and 6. which enter into correspond- 
inc Sts as the door is closed, pushing the 75 
material of the bag-base part safely out of 

lll For 4 'the subsequent welding process i.e. 
die welding of the bag-cap part to the bag- 
base part after the base has been filled with W 
fibrXmateriaU there are welding devices 
3? as shown in figure 4, in the sidewa Is of 
the stationary press box 4, with welding 
heads 32 which can be driven inwards for 
effecting the welding. The welding heads 32 85 
£ portioned above the level of the bag- 
base mouth, to give room below for the 

SP The prXof 'forming, baling and tying 
a bale of fibrous material is as follows. 90 
Starting from the position shown in figure 

4 2 wS a SnptoS bagged ™* 
33 has been driven sideways out of the box 
4 of L tale-forming press 2 by the pusher 
ift the bale 33 is removed and a fresh bag 95 
L f£ cSveyed in two parte into the press 
to : 4. as indicated in figure 2. In this a bag- 
Sp part 6 is ^edfrom^^omge d^ce 

5 and mounted upside down over the lower _ 
?ytog pkte 10, the sidewalls of the bag-cap 1W 
roSgthesidesoftbet™ptotel0.and 
Se pusher 18 pulls the plate 10 with itebag- 
cao 6 back into the stationary press box 4 
where it rests on the upper surface. rf the 
muneer 14 which-is Im raised poation. T^e 105 
SE' 4 is moved downwards through tot 
S to 3a carrying With it the plate 10. 
S, a position below the lower end of the 
press to 3a. The tying plate 10 widi its 
has-cao part 6 however, is lifted from the 110- 

E B and supported at the bottom of 
Se press box 3a. in the position represented 
by'bSlJnes in figure 2. With the median- 
km in this position the double^press to 3is 
Xed through 180°, bringing the press box 115 
5 into ensiagement with the preliminary 
DreS s 1 Fibrous material is forced through 
Se charging funnel into the individual press 
to i and given a preliminary compression 
by the downwardly acting plunger of tot 120 
Selhiunary press U The rotation of the 
doubrSs box 3 also brings .the second 
nress box 36 into the bale-formmg press Z 
L place of the to 3a. the press box 36 con- 
taining a partly compressed plug of fibrous 125 
material from "its previous sojourn at the 

pr Sg a ^s1 SS movements the conveyor 7 
has conveyed a bag-base part 8 -upside down 
into die stationary press box 4. positioning 130 
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10 outward, taking the completed bale with 
it but alternatively the bale may be con- 
veyed out of the stationary press box 4- sus- 
pended from the L-shaped hooks 12 of the 
conveyor 7. It should be noted that although 70 
in the present example a double-box baling 
press has been described, the process in ac- 
cordance with the invention can be worked 
with a single-box baling press, and it can 
be applied not only on a vertical baling 75 
oress but also on a horizontally acting 

DOX 3D SO tuai ii GAyauuo -r V lvoa ..... 

oroDellinE a blast of air which inflates the press if desired. ... ... :„ 

ba?£ 8 P art 8 positioned above the box 36 The preferred example of the prooss m 

in thf> stationary cress box 4. The mflat on accordance with the invention, wmcn nas 

15 J completed b^ ^blSg drth ough the blow been described above, is for forming bagged «P 

i£S£ 26 Durmg the blow process the bales of the highest quality, i.e. .n which 



the bag-base part under the upper tying 
plate 13. The door 15 is then moved into its 
closed position and at this point the press 
box 36 containing a partly compressed plug 

5 of fibrous material retained by the inwardly 
swung retainer fingers 16, is positioned Jn 
the press 2. 

In the next stage of the process, the re- 
tainer fingers 16 are swung outwards, re- 

10 leasing the partly compressed plug in the 
box 36 so that it expands rapidly upwards, 



spreader fingers 21 are actuated, spreading 
the four comers of the bag-base part out- 
wards. 

20 In the next stage, the upwardly acting 
plunger 14 pushes the fibrous material up 
into the bag-base part 8, compressing the 
material and pushing the bag-cap part 6 up 



the bale material is completely enclosed. As 
already mentioned the bags are initially m 
two parts, a bag-base and a bag-cap. The 
bag-base can be regarded as an open V 
mouthed box, with a bottom and four.sides, 
made of a flexible material, and the bag-cap 
is similar but shallower. However, within 



25 represented in figure. 8. The spreader fingers 
' 21 are retracted, at the latest before the tying 
plate 10 begins to move downwards again on 
its return stroke. 
Also before this, the welding heads 32 
30 are actuated, as represented in figure 9, 
squeezing the two overlapped layers of bag 
material against the sides of the tying plate 
10, whereupon the weld is made. However, 
no' weld is made at the locations of the tying 
35 -grooves. These locations -are subsequently 
covered over by the tying cords or . ribbons 
34 as represented in figure 10. The tying is 
done in the press in known way, but the 
tying cord or ribbon is not drawn tight When 



can be used for forming wrapped bales of 90 
a more primitive kind, in which the wrapping 
is in the form of a band or wide sheet of foil 
which is wrapped around the bale. Each 
band or sheet of foil is fed into the press 
initially in two pieces, and each piece is 95 
supported from its centre portion of an end 
wall of the press box with opposed 
side portions extending downwards. 
The subsequent wrapping process is 
essentially as described above. The product 100 
is a wrapped bale, for example, of rags, clean- 
ing wads and the like, which is not protected 
at the sides. This method is simpler and 



tyin-cordorribbonisnotcrawnngnt. m» more economical. The sheets i of -Wyjg. 
40 SS been made-the-plunger^4 tKivels^. material are. easily .prepared and stored .and 105 

pfate 10 down • , 

1. A process for baling and packaging 
under compression in a baling press materials 
which expand when the pressure is redeased, 110 
comprising mounting a sheet of flexible 
. wrapping material on each end wall of the 



with it As a result the fibrous material in 
the bag expands slightly and pushes the 
bag-cap part- 6 -inside out, as represented in 
45 figure 11. This brings the tying cord or rib- 
bon- up tight so that a tightly tied, bagged 
bale of fibrous material is formed. 



tie of Hbrous material is iormcu. — „ that one 

However, it is not always necessary to tie press box of. t£>^g a ^^^ 



the bagged bale. In some cases it is sufficient 
50 to leave the two bag parts merely welded 
together at their edges, in which case the 
weld is made continuous all the way round. 
To obtain a continuous weld, the tying plate 
10 is advanced until the continuous edge of 
55 the tying plate, or the edge of the plunger 
14 comes opposite the welding 'heads 32. As 
a further possibility, a continuous weld may 
be made, and the bagged bale then tied as 
well, the tying plate 10 being retracted after 
60 the welding until its tying grooves emerge, 
allowing the bagged bale to be tied. 

The door 15 is then opened and the com- 
pleted bagged bale is driven out sideways 
from the stationary press box 4. In this 



of the sheets forms a base portion on its ■ 
associated end wall and at least one pair 115 
of opposed side portions extending towards 
the other sheet, and. the other sheet forms 
a base portion on its associated end wall 
and at least one pair of ppposed side por- - 
tions aligned with the side portions of the 120 
first sheet but extending away from the first 
sheet, positioning die material to be packed 
between the end walls of the press box 
relatively . moving the end walls towards each 
other to force the material to be packed 125 
between the side portions of the first sheet 
of wrapping material and susequently to 
compress the material until the second sheet 
of wrapping material is moved between the 
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«*> oortions of the two sheets overlap, join- o^^jing press according to claim 7. 

A process accord » cbta 1. £ «P» «" *"> P°r l ' ons 

r^ll&lrS^SV. "^a'S press access CO anyone 

according .0 Cato >. 5 ^^rKSK^S 8 

^eSK *? moving .the end ^.JJSX ^sversd?teou|h the 
10 n^SS that on expanston the volume veyor wntcii ur ^ ^ 

StlSfiS" ^ 5* -he tying eotd p«g In "gfiX, preS s according to 

according - anyone* f-SWJT^ 

Stef that of the side portrait of the 14. A rf ? (o ^ ^ 

30 Truest M » any one of jjj-d -£^A"£2 S° 

end wall of the press boa so 15. A ™nK« a " Uch ^ Mde 
35 Sf-£ Oporto™ of ,te sheet are .dr - Ji are provided with £ 

^rStress for carrying out a « - *5i*LSS3 „ 

*HHMHH- 

„ *SSS Srfc «* S **AW* press according to claim 7. 

^Soff^A ^^^^Sri snbfiantta^ ^described with reference to 

■tfitt'Sw-'ftSSaS ^WlySSrSwH! reference to tie 
50 *e sheet aligned ^^ffthe accompanvinS drawmgs. 
,he first ab.ee. but jWgS. U*l 



35 SetewU t bey become 



For^the Applicantsjr ^ 
GILL JENNINGS & EVERY, 
5*1/2, Chancery Lane. 
"London W.C.2. 
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